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First part: multiple choice questions

For each question, mark the box corresponding to the correct answer. Each question has exactly
one correct answer.

Question [QCM-complexes-A] : The imaginary part of (—1 + z\/§)5 is
B -3 [ ] 32v3. [ ]32v3i. [ ] 16V3.

Question [QCM-contin-deriv-C1-B] : Let f: R — R be the function defined by

x sin(e% —1) if z#£0,
flx) =
0 if z=0.
Then,

|:| f is differentiable over R, but f’ is not continuous over the entire R.
- f is continuous over R, and it is differentiable from the left but not from the right at z = 0.
|:| f is continuous over R, and it is differentiable from the right, but not from the left at x = 0.

|:| f is C! over R, that is, it is differentiable and its derivative is continuous over R.

Question [QCM-cont-vs-derivab-A] : For which numbers a,b € R is the function f: R — R,
defined by

fa) = {(ax—i—l)(bx—l) if 2 > 0,

sin(a?r) — b if x <0,

differentiable at x = 07?7

Da—li;/gandb——l [Ja==+landb=-1
[ Ja=+landb=1

-1+
.a=2\/§andb:1

Question [QCM-dev-limite-B] : Define f: R — R by f(z) = . The Taylor expansion of

14+e®
order 3 of f around zy = 0 is
W)=+ 2D O @) = = 2= 2 4 e
4 48 4 48 |
O /@) = 2+ 2 - 2 e [ @) = 2+ 242 4 aeta),
2 4 24 48
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Question [QCM-suites-recurrence-B] : Set 2y € R, and let x, 1 = z,, — 3 for every n € N.
Then

- for all zy € R, the sequence (z,,)n>0 converges to xo — %
[ ] for all 29 € R, the sequence (n)n>0 converges to 0.
[ ] for all 25 € R, the sequence (2,),>0 converges to .

[ ] for all 2y € R, the sequence (Zn)n>0 is divergent.

. . . 1
Question [QCM-inf-sup-A] : Set A = {:L" e R:\ {1} : Toz(2) < 1}. Then,

B ca=o. [ ] A is not bounded from below.

[ ] InfA=c [ ]Supd=e.

2
Question [QCM-integrale-first-A] : Set [ :/ e**) dz. Then,
0

B 2< <20 [ ] 1> 200. [J1=¢5-1. [Jo<r<it

2
Question [QCM-integrale-second-B] : Consider the integral I :/ x Log(1 + x) dx. Then,
1

W= 310g3) - L [ ] 1=2Log(3)+ 3 Log(2).
[ ] I=2Log(3)— 3 Log(2). []71=1Log2) +1.
© 23/243
Question [QCM-int-generalisee-B] : The improper integral / — dx
1 x
- converges, and its value is % |:| converges, and its value is %.
|:| converges, and its value is —%. |:| diverges.

Question [QCM-limite-prolongmt-A] : Among the functions f,g,h: R — R defined by

) Vasin(d) ifz>0 ) ash(l) ifz>0
f(m)_{ﬁ ifz <0’ g(x)_{o ifz <0’

vz Arctg(L) siz >0
h(z) = ¢ xLog(|z|) sizx <0 ,
0 siz=0

find those that are continuous at x =0 :

. f and h. |:| fand g. |:| g and h. |:| all three.
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Question [QCM-limsup-liminf-B] : Let (ay),>; be the sequence defined as follows: for all n > 1,

LT T T T
ap = SIn (Z+n§) + cos (Z +7’L§> .

Then,

- limsup a,, = V2 and hmmf an = —V2. D limsupa, =0 and liminfa, = —V2.

n—00 n—00 n—00

|:| limsup a,, = V2 and liminfa, = 0. |:| limsupa, =2 and liminfa, = —2.

n—00 n—oo N—00 n—>00

Question [QCM-serie-B] : Define a, = (Vn+2—+vn+1 )sm( ), for every n € N*. Then,

o0 o
- both the series Z a, and the series Z(—l)"an are convergent.

n=1 n=1

oo
|:| the series Z an is convergent, but it is not absolutely convergent.

n=1

oo
|:| the series Z ay, is divergent.

n=1

o0
[ ] the series Z(—l)”an is divergent.

Question [QCM-serie-entiere-B] : Let R be the radius of convergence of the power series
b
e 1 (n)n
f(;r)—Z(l—i—?ﬁ) x".
n=1
B iiv=2 then R=1. [ ]1fb=3, then R =e.
[ JIfb=1, then R=¢1. [ ] If b =4, then R = ¢2.
Question [QCM-serie-parametre-B] : The series Z converges if
YT

Wo<o<l [J1<a<2. [Ja=1. [Jl<a<t

Question [QCM-suites-convergence-C| : The limit lim vn

e \/5n+ V3n —v2n

- exists, and it is T |:| does not exist.

ist d it is ——L—.
[ ] exists, and it is \F L] exists, and it is 544/3v2
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Question [QCM-suites-recurrence-A] : Define f: R* — R by f(z) = 3 (:U + >, and define
x

the sequence (z,,)n>1 by setting x,, 11 = f(z,) for all n € N, and for some fixed z¢ € R*.
- If xg = —2, then the sequence (,,),>1 converges to —v/2
|:| If g = 1, then the sequence (z,),>1 converges to V2

[[]Ifag = %, then the sequence (z,,),>1 converges to —v/2
[ ] There does not exist any o € R* for which the sequence (2n)n>1 converges to —v/2

Question [QCM-theo-accr-finis-B-NEW] : Define the function f: R — R by f(z) = |z cos () |.
W= 2

B There exists u € 10, Z[ such that f'(u) = *%Z.

[ ] There exists u € |=%, %] such that f'(u) =0
D f is increasing on ]O, 5 [
D There is a single local minimum of f on the entire R.
Question [QCM-val-intermed-image-interv-B] : Let f: [1,+o0o[ — R be the function defined
by f(z) = sin (Arctg(y/x )). Then the range of f is
L] [-1,1).

0 [o. ). 10,1, W2
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Second part: true/false questions

For each question, mark the box (without erasing) TRUE if the statement is always true and the
box FALSE if it is not always true (i.e., it is sometimes false).

Question [TF-complexes-B] : For all w € C, w # 0, there exist infinitely many complex numbers
z € C such that Im (wz) = 0.

B TRUE [ ] FALSE

Question [TF-cont-deriv-C1-A] : Consider a function f: R — R. If f is differentiable at =,
then the function g: R — R defined by g(x) = sin(f(x)) is also differentiable at .

B TRUE [ ] FALSE

Question [TF-derivabilite-discussion-B] : Let f: R — R be the function defined by

_ 22 ifrxreqQ
f(x){m frgdQ

Then f is continuous at exactly two points.

B TRUE [ ] FALSE

Question [TF-dev-limite-C] : Let f: ] —1,1[ — R be a C? function, that is, the third derivative
of f exists and it is continuous. Assume that the Taylor expansion of order 2 of f around zy = 0 is
given by f(z) = 1+ 2z + 22 + 221 (x). Then the Taylor expansion of the function (f(z))? around
zo=01is (f(z))? =1+ 42? + 22e5(x).

[ ] TRUE B rALSE

Question [TF-fonction-etc-A] : A strictly increasing function f : [0,1] — [0,1] is always
bijective.

[ ] TRUE B rALSE

Question [TF-induction-suites-limites-B] : Let f : R — R be a bounded and increasing
function, and for all n € N, let a,, be the real number defined by a,, = f(n). Then (ay)n>o0 is a
Cauchy sequence.

Il TRUE [ ] FALSE
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Question [TF-integrale-A] : Let f: [—1,1] — [—1,1] be a continuous and bijective function,

1
such that f(0) = 0. Then / f(z)dx = 0.
-1

[ ] TRUE B rALSE

Question [TF-limite-continuite-B] : Let f: R — R be a monotone function, and let zy € R
be such that

lim  f(z) = f(xo)-

T—To—

Then f is differentiable from the left at xq.

[ ] TRUE B rALSE
o0
Question [TF-serie-B| : Let (ay),>0 be a sequence of positive real numbers. If Z a, converges,
- n=0
then Z(—l)"an converges.
n=0
Il TRUE [ ] FALSE
+o00
Question [TF-serie-entiere-A| : The radius of convergence of the power series f(z) = Z(Bx)k
k=0

is 3.

[ ] TRUE B rALSE



